studied the tissue reactions produced in animals by selected dusts from South Wales coal mines, and found that clean coal (low ash coal fraction containing 99% coal) produced only minimal fibrosis (grade 1) with simple foreign body reaction in 250 to 500 days. In experiments with high ash coal fractions which contained from 37 to 66% coal and about 1 to 3% quartz, the rest being kaolin and mica, grade 1 fibrosis was also produced in 250 days; and the reticulin was slightly denser in character, although it could not be classified as grade 2 fibrosis. In their experiments with airborne dusts, they examined 14 samples from six different mines, which included anthracite mines with both a high and low incidence of silicosis, and also steam coal and bituminous coal mines. Nine of these samples produced only a simple foreign body reaction with grade 1 fibrosis, the average coal content of these nine samples being 85%, and the average siliceous mineral content 13%. The remaining five samples produced something more than a foreign body reaction, and fibrosis was of grades 2 and 3. These dusts averaged 74% of coal and contained 39, 28, 14, 17, and 15% (average 22%) Minerals and Materials The ash content of the anthracite mine dust (400°C.) was 19-2%, and that of the bituminous mine dust was 25 4%. The latter was diluted with sufficient clean bituminous coal of very low ash content (from the same mine) to make the ash about 20%. The particle sizes of the two dusts were determined (Table 1) . Although these were airborne dusts only about 33% (by mass) of the anthracite and 20% of the bituminous were suffi- Experimental Procedure The animal experiments were conducted along the lines described by Kettle and Hilton (1932) and as modified by Belt and King (1945) and Ray, King, and Harrison (1951a, b) . Suspensions in normal saline of mine dusts and quartz were made. These were sterilized by heating on a water bath at 100°C. for 15 minutes. The rats were lightly anaesthetized with ether, and each rat was given 1-5 ml. of the suspension intratracheally by means of a hypodermic needle. Each 1-5 ml. of suspension contained 70 mg. of mine dust (anthracite or bituminous) plus 30 mg. of quartz, or 90 mg. mine dust plus 10 mg. of quartz. Eighteen rats were used in each experiment. The rats were killed (or died) at different intervals up to 380 days, and the progress of the lesions was studied. The lungs of some rats were lost through cannibalism.
Pathological Technique.-The lungs were removed after insufflation of the trachea-with formol saline. Blocks for section were taken through the middle of both lungs, and sections were stained with haematoxylin and eosin and by Gordon and Sweets' (1936) silver impregnation method for reticulin.
Results
Anthracite Airborne Dust (90 mg.) plus Quartz (10 mg.).-No fibrosis was noticed on the 33rd day. Grade 1 was seen from the 68th day till the 139th day. Grade 2 fibrosis was present from the 170th day till the 205th day, and grade 3 from the 222nd day till the 380th day.
Anthracite Airborne Dust (70 mg.) plus Quartz (30 mg.).-Grade 2 fibrosis was seen on the 111th day. This changed to grade 3 on the 163rd day, and to grade 4 on the 177th day, and remained so till 380 days.
Bituminous Airborne Dust (90 mg.) plus Quartz (10 mg.).-No reticulin fibrosis was noticed till the 84th day, when the dust Nvas found enmeshed in nodules of loose reticulin fibrils of grade 1. On the 152nd day the fibrosis had changed to grade 2. Grade 3 fibrosis was found on the 254th day and on the 379th day. One section at the 296th day showed one or two nodules bordering on grade 4.
Bituminous Airborne Dust (70 mg.) plus Quartz (30 mg.).-On the 80th day grade 2 fibrosis was noticed. Grade 4 fibrosis was present on the 12th day. Lungs examined at intervals from this day to the 344th day showed grade 4 fibrosis. The airborne dusts contained about 20% of ash, mainly kaolin and mica. They might have been expected to modify the action of the quartz, and perhaps to different degrees for the anthracite and bituminous.
No difference was observed between the quartzanthracite mixture and the quartz-bituminous mixture at either level of added quartz. No inhibitory effect on the action of the quartz by the mine dusts was found: rather more, than less, fibrous reaction occurred than might have been expected from the amounts of quartz used.
